Dicaesium hexanitratothorate(IV), Cs 2 [Th(NO 3 ) 6 ], was synthesized in the form of colourless crystals by reaction of thorium nitrate and caesium nitrate in aqueous solution. The Th atom is located on an inversion centre and is coordinated by six chelating nitrate anions. The resulting ThO 12 coordination polyhedron is best described as a slightly distorted icosahedron. The Cs atom also has a coordination number of 12, but its coordination polyhedron is considerably more distorted. The crystal packing can be derived from an hexagonal dense packing (hcp) of idealized spherical CsO 12 and ThO 12 units. The CsO 12 units form a distorted hcp arrangement and half of the octahedral sites are occupied by the ThO 12 units.
Dicaesium hexanitratothorate(IV), Cs 2 [Th(NO 3 ) 6 ], was synthesized in the form of colourless crystals by reaction of thorium nitrate and caesium nitrate in aqueous solution. The Th atom is located on an inversion centre and is coordinated by six chelating nitrate anions. The resulting ThO 12 coordination polyhedron is best described as a slightly distorted icosahedron. The Cs atom also has a coordination number of 12, but its coordination polyhedron is considerably more distorted. The crystal packing can be derived from an hexagonal dense packing (hcp) of idealized spherical CsO 12 and ThO 12 units. The CsO 12 units form a distorted hcp arrangement and half of the octahedral sites are occupied by the ThO 12 units.
Chemical context
Nitrato complexes of the actinoids (Ryan, 1961; Strnad & Kohler, 1989) play an important role in the production of nuclear fuel as well as in its reprocessing. Moreover, multinary thorium nitrate compounds are of potential interest as anhydrous starting materials for further chemical conversion.
Structural commentary
The thorium atom, Th1, occupies Wyckoff position 2c and has site symmetry 1. It is coordinated by six chelating nitrate anions in general positions. The resulting ThO 12 polyhedron can be best described as a slightly distorted icosahedron. The [Th(NO 3 ) 6 ] 2À -anion is shown in Fig. 1 . Its Th-O distances are in a rather narrow range from 2.541 (2) to 2.581 (2) Å and compare quite well with Th-O distances of other reported thorium nitrate structures. In Th(NO 3 ) 4 (H 2 O) 4 , they range from 2.54 (1) to 2.61 (1) Å (Charpin et al., 1987) , in Th(NO 3 ) 4 (H 2 O) 5 from 2.50 (1) to 2.62 (1) Å (Ueki et al., 1966; Taylor et al., 1966) , and in the cubic structure of K 2 [Th(NO 3 ) 6 ] Th-O distances ranging from 2.535 (2) to 2.581 (2) Å were reported (Sigmon & Burns, 2010) .
In the nitrato ligands, the N-O distances of the metalcoordinating oxygen atoms are, as expected, elongated [1.270 (3) (Charpin et al., 1987) , Th(NO 3 ) 4 (H 2 O) 5 (Ueki et al., 1966; Taylor et al., 1966) and K 2 [Th(NO 3 ) 6 ] (Sigmon & Burns, 2010) .
The An-O (An = Th) and N-O distances in the title compound are also comparable to the respective distances reported for the uranyl nitrate Rb(UO 2 )(NO 3 ) 3 (Zalkin et al., 1989) , with 2.474 (3) Å for An-O (An = U), 1.205 (6) Å for terminal N-O, and 1.268 (4) Å for the metal-coordinating oxygen atoms. The crystal chemistry of M[UO 2 (NO 3 ) 3 ] (M = K, Rb, and Cs) compounds, with M = K (Jouffret et al., 2011; Krivovichev & Burns, 2004) , Rb (Barclay et al., 1965; Zalkin et al., 1989) and Cs (Malcic & Ljubica, 1961) , was discussed comparatively by Krivovichev & Burns (2004) .
The caesium cation is surrounded by eleven NO 3 À -anions, one of which is chelating, leading to an overall coordination number of 12. The Cs-O distances of the chelating O-atoms range from 3.150 (2) to 3.436 (3) Å , whereas the other ten Cs-O distances are between 3.090 (2) and 3.552 (2) Å .
The Fig. 2 , pointing out the pseudo-hexagonal arrangement.
The structure of the title compound is assumed to be isotypic with that of Rb 2 [Th(NO 3 ) 6 ] (Walker et al., 1956) , although atom positions have not been reported for the Rb compound so far. However, the unit cells are similar and the space group types are identical.
Synthesis and crystallization
0.1 g (0.18 mmol, 1 eq) Th(NO 3 ) 4 Á5H 2 O and 70 mg (0.36 mmol, 2 eq) CsNO 3 were placed in a reaction flask and 100 ml water were added. The turbid solution was stirred and 1 ml of HNO 3 conc. was additionally added, which led to a clear solution. The mixture was heated to 333 K and evaporated at 22 mbar in a rotary evaporator leading to a colourless powder. After dissolving the colourless solid in as little water as possible, the solution was allowed to evaporate at room temperature for one month. Single crystals of the title compound were obtained in an almost quantitative yield.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . The highest remaining electron density was found in Wyckoff position 2a. Inclusion of this density in the refinement led to unreasonable models. In the final model, this density was therefore not further considered. 
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Computer programs: APEX2 and SAINT (Bruker, 2008), SHELXS97 and SHELXL97 (Sheldrick, 2008) , SHELXLE (Hü bschle et al., 2011), DIAMOND (Brandenburg, 2012) and publCIF (Westrip, 2010) . (Brandenburg, 2012) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
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